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(54) ismco&m m&w,mmisx^2* 



(57) imm 

o k mmm. ay^-?z mnt & mmm ay*-? 
mmmm i o otmmnm^ >^-7®m®$&2 ook 
fr^&mknmmttmiSittMi'XT'&k. mttmm 



Sfck« 



S.-8 



s 



-r ^(cM^fciWASiifcj^ih^^tWB^^ yen: 

( JSIT . M*'JM« k mffEltt^J h 5 y 

^t«fiis*utjR*iftifc:«ftasfiiTS 4 pwMi»>f v 

(JJTF, ItM*MH ws'-^tv^ ) kiwfSM3*J 
#ufe**JB«fiE* k tflE^iJIf ft =2 y; £$iJfflM-4 

y> *—90&mt - k ^wmm^- h k isbwhme- 

- vfrt>w±fflw*- v iz^m-t 4 «fc 3 fc L^itsRii i 
^zimcomwmmM^^r- a . 
[ if sif 3 ] «*jRttM«Ma»tk«ifi^* , h^ij 

*M3Tj*IM£*«R ^x^AOA^«J±OJI««{£T& 

srs/ x -r a tM^ij watt 6 ix miemnmm t mm t t « 

k , MfEK^iJ h 9 yxfcSBRSfutJ505r|ftFtm^jga»T 
& ilttflffiMM , f)IEM?Mfl3 ^Wfc 

k^«fi£f5*U MfBKM^JWl^PffiWIfiyxirA 
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2 

Vlffl0«WIKOia Sr «5St5IBfr 4 aSBSttlf ^ x -r A Sr 

ww^^tf a ms%4 izim^mw na& x^a . 

^ft^iO i 5 %I3l±k -f 4» i fcl±M *TS 5 

^fEiS^iiff ««ii^x^A . 
10 [ff^S7] tifigmm9fr>rf-*cvmm*.-sB 
numzffi & mrr •§> ^s^?> 4 i , 'j*&<tt> 
m-hmmwkw.^mz^m^m.a =t tm^fl#<^PFF 

[M*JS8] mmnmrn^y^-^comR^. mm 
%Mcr) * mtt h $m&t> z> mmzte , < t 
Lmjimm#cr>jmiz ! &m%®mt5 zi/wmnfficom 

mm 5 tiEtftcoisff mmiii/x^A . 

20 [fS*3l9] MiEM?M«rjyys-^o^*^. fi^ 

*sa^^Y«*sfltr 4^m^t 4, 

umm 1 0 ] mmummm^ y^—p^mm.* . ^ 
t i>mmmisATMz£K)mmzix?z5mmcom 
i±ffiT^*fi-r4 tz&&m*£Lk. mtimmn^m& 
mo %a± h-th it 4tfz mmm 5 izfmcom 

30 ffTOil^X-rA. 

[ft^isi 1 ] mmti&mmfcnfttimmz , ^ 

< t t^5EBJT^XxA^J;4KS3a^«S<7)«J± 
ffiT^W»-T4 tcj£4 aj*S*£Lh. Mi.(f S5?ilT^ 

i«4 o%iii±k-r4i*^ii4 awssi*^ 5 tieno 
[it 1 2 ] mmmxmmikcr>^*ju*?-®m 

40 xAt;.t 4 mfeznfz3mm<nni±igrFZMm-& t=M 
4 m*^»m± t 4 i*5RH4 * !t(±if^<JS 5 nzidMfo 

in$m 1 3 ] Bfriax-^ >y ^w^^BBjfc*«aj 

«fc t^A* Jf SdR* i^HEat^fSSEfc ± V'SPSfeiit 

ssfie ms: t i (o smmmzm^mmmzi y> s- 
- 9 -kwrnth x-nwsmmmmM^m^fzm 1 
(.zMmcomwrnvM^xf^. 

50 [^BBOPIffl^f^BJi] 
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[000 1] 

\izffxztv/i§m h^yxt. mm? a yizmmzmm 
m^y^-^t. msmmm* w * t ms?* *i 

[00 02] 

T. HI 3 CitiffttigtJ ffl^tt* ft^yx 

suns *LfcM*d b 5 4 o t . mm? a y\,z—wm. 

yA-^ lot. fufBifiM h 5 
* 2 0 £ , mJlBMMW 3 0 k , ffilBM^JffiflrJ ws- 30 

y (jar, r ESi+fgMj k^a ) omE^ffi us 

E^mHIS& ( V S D C ) 3 5k, yA- ? 1 

(CTC) 6 3k. W^-fy£atft*fiffiP«*£*ttfI 

tftffi«^ffi«[iLtffi*^*ftffl«s(a(tajiii» (c 

iBEM ( PT I ) 6 7k. lulB^Mftn^^'-^ 1 0 

tm&r&mmmxyrt-fmmmm 1 0 0 1 . mm 
[0003] ^oj; ^i^M^fAt^ut, fl: 

^W10t. W£ittWttibl.lStff7 0«07 
fcSSBE L . EEHfflM W W2 0 SEW Y?yx5Q 

zftLxmuzmwiL. mmm^y^-9 1 0 tmm 50 
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*Mt>r y*-* 2 0 k <orafDB8S9>f yt*^jjew«E* 

3 0^f#^kTKM^fflfl^lSffiM»^X^^^ffifi£ 

[0 0 04] icO^XxAti;. I?iJh7y^5 0^L 
T. itM : ffim-<>'^'-^2 0<7)ffi7JmJESr«iS9^>'£7) 

m&izmmmj± t Lxmmmt hztizx^ xmrnnm 
7 0 izenm^ti^mB^Mwn^co^MBizmmLx 
^4. mm?-! ><vmE&%Mmj£x>)*& 

^umv"yyx'5o^Lx^cr>m^mm.y4 v<n 

«JE(cS*?-4£fcfcJ:oTjeS*JE£ill#l/0>4. 

JW^fiomEESKUKS^mEESfiJOflMI^ Va'-? 2 0 
Tf6*§-frE?iJ b5yx50H LX^C0W£.$:WM7 

4 vaM&ttSSsth z\ k iz X *> TjaSMEfclH* LT 

[000 5] itOixX^ATfi. fl^-f >-C"^-r-l> 

tch-h. vm^-^ ycom&^^mvKX'oi&^^iim: 

m V 5 0 klt^M W 1 !-^ 2 0 Sr^LTmTJlfK 

[0006] £ fefc, ^ l oii. tt^J 

4r^H 7' -7 ;l-^-k LX l>mi¥t£ . 
[0007] o§"t. ittM^JMMTj^Pffi^^^X^A 

^*-^ijiwiHi» i o o cr>ffimz*k-?mx'$>& . 

[0008] M?fjffl«r? WS-^ftJfPlMl^ 10011 E 

»4>niii«i«£Mfl»»iiatiiici not, juram 
fltmsKBWinwfti 20k. j^mwta^^-^m^mst 
Mfiaaniiii nok *?Mf ^ yvs-^ tt7j«j±^ 

^S(fl:igfi& 14 0k. PWM§IJW0S^ 1 5 0 t . -V u 

Tfi#3fe£mi& i55k. y- b b' ? a rrwxk 1 6 o £ 
[0009] ia»^niiiit«£EMmitSHtiaK 1 1 o 

JEEtStaifiSE D C3&»i?,ittSKtttBIIlI»«ffi*— 

[ooio] mnmMmsHnjmiii 1201111 
nffimmcDmm&#&£vmm&&tt^vizMfflm,ft 

LtiMXmb , ltSEtf'iaiIIK«Effl««SEaiff El 

ssiio*^ai7j§ fifcifflt +ih oicivEEfiMmmst 



(4 ) 

5 

ffio^t^xts (jar, M?M«=fyvs-^ai^« 
[ooin #M««3y^-^ffi*«aQwaiaaig» 

13 011 3feJfflMl3yA-^aj*«aBa««#i:M 

aura ^ w * aj*«aetta«i c£> ^ * -tf 

[0012] M?(«fl|3 w^--^m*«EB&^«»l3» 

tAttms.mtamvii}^miwm^y^-^ 1 o^a 

[0013] PWMfflfflllllK 15011 M#lfiHR3 yrt 

i o^ffi^Wffi^fi-thdf^'JTfi^^nif&i 

•yf-y^fi-^saj^-rft. 20 
[ooi4] b t«^-f ^nr»i 6 0ii iwx^y 

[0015] uLtcomm^-r^mimm^y^-^m 
#phiss i o ommmnzx o . M^jiffi^y^-^ 1 

i*#t«flati ota&Bfrms, *s i tmsK^raiiiK 

*, ft#*^3&«frfc j: tfs^RBK^ $> mzmm 
mmmmz tin ^m^^M^±-t & 1 1 1> iz . m 30 

[0016] MflffiMla W*-* 1 0 WAfrftWrflljRtJ 
J:WW«*Fffi*^»flt3W«-^MfP|Hl»i 0 OtfOft 

[0017] i»^ig|fr«£EttflKSKjidtllICI 1 1 0 

Ji msmi 1 1 tw&^mm^mmmmm^AVR 

(edc) 1 1 2fc*>^»j*s#i*. vami 1 

x . mutpmmmim&mE d c^a> M+fs@f^s 

JES*«EDC*£»*Lfcffll^«#£±J*U Ml 

(1 PlMff|llK^^^£ie£t4>l8Illl««£Eiiaflligifrl 40 

12tA7lU *cDlitt*mffi#m®M¥]£Z-fetz-i- 

ztusbcomnwrn^yj*—? 1 o^ai^-f^is^ 
iaiii»ii£E?iMHrs»«a^#t-r4 . 
[oois] nmnmiimmjmmz 12011 3S 

2fflSSBIIIIffi (3 4>/24>) 1 2 1 fc , »B^6*HI 
1 2 2 fc , iEffi Hrt&Mm^miUJ?& ( V D ) 123t 
SStWWMlWfillJB 1 2 4 fc . Jq3S#§ 125fc. IDfflME 
(VD-i) 126k, 2 ffl 3 ffl^0SS 
(2<£/3<£) 1 2 7£WLT«J55c$ixft, XSfWWMft 
ffiEISSl 2 411 P-^X7-f/^ (LPF) 1241 50 
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bWMM^l 242tfrt>ffimZtl&ti\ ZtllztttX^ 
[0019] 3ffl2fflS3fcEI8&l 2 1 fcJl MW/jPlR 

ffl^aifi i lr. n^mm.smmtnm ils, aims 

[0020] SWt9%£lElf& 12211 A*«ERffl 
jgfl^- s i n co t Z/^m^WmS^-c oswt^tU 

2nr-ft. 

[0021] jEmmmmm$mmm 123a. tras 

n co t £ 1 tX»fe£&»5§- coscotK Jtff 

aasatW (d-qJSfWU) SKPtLTffilf^gtU 
iEfflmii^WlfiMfti: LT-^it^m^-S. OTi^E 

cjrfc. i<OdjS^Ha-^*iJ:VqjS4H3#«ii: 

[0022]^ nMmm ■hmmLtz^mm.iz, « 

1 24tfc^T. ft^^djS^-ft^^n— 

^-i24itJ:i5ltaWt*t«rWt» i^ft-f-Sft 
ffir«itdjS4Hi-9*»<5,«)t»l 2 4 2tcl DMff LT^ 

[0023] ;<7)^mtH*$fL§m-^ (jsit, ftffiwst 

d jS^3Stt«-9 k v ^ ) iift^«SE d jj£iHS-^)3sauR 

[0024] mW«d|R^35Sttfi#i:lta[(f>iailI»« 
l±fflfS^S»«^fI-^SJDff§ll 2 5«LT. M^iJffi 

§3>a'-^ 1 o^ft^-T^s d— qaaMftttstt 
ft d Eic^m^i^ ( mr. d BJc^^afi^-k v ^ 

[0025] ia±oft?tm^d^Mafi-f-*3J;V'ft?f 

«^q^ft-t^. **iE^fI^-s i ncotfclVK 
P^^fi^-c o s co t Sfflv^T , iEffijSEteJffiS^m 
IHfll 2 6*J±V2ffl3ffiEB»HI»12 7fcJ:"5d-q 
JSIMM*^ 6 3 ffl£SEl£amfc:£8l L . n yy 

^ 1 o^aiAt<if,SiS^i»fcJ;y : 'S« 



(5) 

7 

ra^ (Jar. ^«fli3w«-^Rfflai^«eaai«« 

CR*, w * Tfflm^mM gftffifi 

t o o 2 6 ] mtwR3>rt-f&ji9mfm&m.m» 

1 3 0K, «M13 1 Rt . MMIMt^yA-^Rffl 
ffi^«aOH«llllRI (ARC (IC) ) 132Ri. Rffi 
7-f-F7t7-HtEEtJ^HIS(FF) 13 3Rfc, 

jn»§5 1 3 4 r t . 1 3 1 t fc , mmrn^ ws- 

-^T«aj*«tiWflfia» (ARC ( I C) ) 1 3 2T 
fc, Tffi^-K^a-y-KWEEifeftlElK (FF) 1 3 10 
3Tt s 34Tt, MJHsl 3 5t^««§ 

[0027] msmi 3 1 r(±, mmm^yrt-tR 
mmtiVMsmmm^ i c R*tt»n ws-? r 

«mi3iTi^ ^wMia^^-^Tffim^maa 

flffifil^ I CT* fcMJOHMln^A-^Tffiaj^mSHft 

[oo28] M5"j««3^<-^Rfflm*«SK*a«nirj» 
1 3 2 Rkt M?iia«ay^-^Rfflai^m^atifflfif 20 
ticR'fc m^ijmi^ wn*-^ Rffim*«?i^mffi 1 

ffias*«aQW»ig»i 3 2th M^jflm^^-^T 

«aj*«Bg*M# 1 ct* fcM#|ffl«n w*-*t 

fflaj^«SK«tajffi 1 cTco«M^tM?ijffl«ny^'-^ 

[0 0 2 9] 2«3^©SftH»12 7*>A>aj^§#lfcM 30 
^JMI=Jy^-^ Rffl{t}*«SSl«filfii# I C R'fct, 
Rffl7.*-K7t7- K«Eai^J|lIS&l 33R^Lt 
JlSBSl 3 4Rt^fl3n, M3?M«=J>vs-^Rfflft 
±lSJ±^fib^^fit^i:iD*S^I. 0 2ffl3fflS3M§ 

1 2 7 3&»6 mi: § #utM^««3 ^ 9 rmmtinifi 
smimm i c T»i4, t^^ ^-b*7*7- K«j±tb 

T^tUSSl 3 3T£^LTJnJt^l 34TtA7J$tL. M 
[0030]«IH135W1 ^M-F^^-Kfl 40 

SHHt-t (jar. M^fflmnwc-^Rffiaj^mESBft 
fg^am# fc v * 3 ) # s *u -if n a» s> m^huhr ^ 
fflffi73mj±^t^^®nfit#^ ^ a ) * feR-r s . so 
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[003 1 ] 3 1 RfeiWJIfay/^^ 

Rffias*«aBMaiia» 1 3 2 RizmuzmmztitiRm 

7^-h*7*y-H«Em*[gB&l 3 3Rfc. «IKf& 1 
3 1 Tfc ilfMSIWila w?-^T«aj*«S(QS!»l3» 

1 3 2 TfcJ^£S«3*lfcTffl 7-f-K7tV-FS 
ffiffi7J[II££ 13 3T(i, W*-* £ fc & . 7 <r - 
H 7 it V— YW&J&ft 1 3 3 R , 13 3TI1 W\ 

mm^>j<-9Rmftj]m%LBmm&£vm\Mm3> 

£M?iJ h 7 'J T 9 Wkfr ( L ) tekX/mfift 
(R) *>4>*4>*>t«>ai«t*C, IW^yA-^i 
O«jE8tt*SW>4;fcif>0)t>0)-C, LS + R ( S(4$fcfr 

[0032] mmm^yrt-fftjjwittmxMm 
mmm^tAjjw±Rmm&mv i Rtftjjzti&im 

» 1 4 1 Ri; . J&fflflt 3^a'-^ Sfflm^j«£BCfl;* 
*&^-^fit#t A*«£ESffl«tajffl[Vi StfA*S*L* 
Jnif^i4 ist. MflafltavK-^TfflBMjWBE 
fit^^-Mflfil-f - ATlSJETffl^mfi V i T^ATJ $ 
ti&DuMgs 14 1 T*><5flHRSfi., -f-tL^tfOATJ^SD 

[0033] PWMftJffllEi® 150RI1 M?iJMt=?>- 

y^-9 1 0 Itmm-hRft^ >y^->9'm=F-7V >y*J 
cr>x4 v^y9m^\&h-th« PWMMfWEIi&l 5 0 

s (4 , mmm^j >^-9<r>sm tu^tE^fif t * 
x u rfif#n*iiiK i 5 5 a»4>tf>*-r >J rm^k wit« 

[0034] y—VY-vJ 160R, 160S, 

l 6 0T(4. <rc7)x-< -/^-y9'\t^zm^x^m^ 
[003 5] 4fe, EMJililJSiMfy^fA 

{4. zcomjjmmmtb3o<vmm<7)Mffi±. nmmm& 

[0036] -T^ri?^ , HI 6 i d ^ , ^fxxy 
^«4^^-t>T-|BtS$ftl.%m«6 9 ^«73 

[0037] m7J^6 0£>ffltt*ti&^J: &Mffiftt9fc 



(6) 
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4rT4 k , «^5Ri(^OfiTafcli«*»ara8aR<0 

3rfc, «*J*tt6 0^M*&Wfc^£*^i£B)Tt§9 0?) 
fcJ: *9 iiMfc^ff LfcfftWl6 9#5S»«EEfcBS4 

[0 0 38] WB^-fyojfcEEii, miimMeoconffi 10 

*a^f«^<3i«BN»9 0WHlK4T<0^KIfc. gig 
■ifclWT Lfc$M« 6 9 **®B«JEEtM 5 1 TOBSrHHS 

[oo39] ±mcommmm^mi&Mm^^7~^ 

Wbf&%09Stt5&Xf9Ji0tth. : &.. 01 7— 02 l 
^T]ilTtfM B ^4 0 HI 7—02 1(4, #Xiyy>- 

m^h^tzummm-n^Mmnm^x^-^^co 20 

m^fc4tN*m^oMft£^0T*&. 0l7J4®*g* 

(sua) m^mcDnM&i.ifnjicomtim. usii 

S«»»ll!Jm»<0«gteJ:tX^«SB^H. 01 91456 
Him L ^ i: § com^fe 4 V*;Jif58WiH ,021 {4 jIBf 

[0 04 0] 01 7*fflVvC*#jM£6 0teJH*fi*tt 
(MS) **»^Lfc*&^«ietiJ:t^«*OiWt*KBB 30 
«*3fittfc:»»B*tk (Mffi) 

[0041] ^««6 9*^0«^^(4, HHitS 

4. tfztf-ox. zmme 9 «ttj*«ffi{4fi^ft#cos 

fg«J±4 offiT-rs^i: fcfcOWB^ y«j±i>fiSft 

[0042] BMWfll-f VA*-^ 2 0J4, flSE^-f >-<7) 
[0043] »Sft?f7 0 tJ4ltt?iJ h^yX50ifcL 

fcWMWM >^-9 2ocomj±k?mmt6 9^m*« 

»6 9— t^lIh^y^SO— MlftWF7 0-»ffiWi6 9 50 
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riWIStl I gL j t . 
[0044]^, ffU.ffffltt9tt (ffffi) j&*3fc£Lfc» 
rat'^*«6 9<3ffiA*EEj&MJl*ff<95aS«EEfc*f L 

t 7 o%wrF-r 4 , n««^aj*«j±^i£M»«^ 

W * 2 0 A> £>5gtgHffi<D 3 0 % Srlt^J h 9 yx 5 0 
S^UOStiifcfci-jT, SMA?f7 0£J45£ 

fsrnn ioo %<o«E^"*t»§ix-s. o 
[0045] c\co%i$, mme 9 &m&nm o 
^-r-sm^i (jar, rmtftMim^ii^pgLj 

o ) {4, SSftTf 7 Otom^i (1TF, ra5ftlt«^P 

lj tV^ ) C07 Mf^yA-^2 0 

j&» tisti 7 o ( Jar, r mtmmj 

w«-^as*«^Pij tv^) (4, swft^m^PLto 

[0046] =$ri>, m.mh : 7>X50cr>—ikm&< l Z, H 

mmmmMmmi i gi^m, -wm.&it-Lxwfm 

[0047] mmmxyrt-? ion isst^man 
we.*— mz^thfztb. nji$mmfc3 o^amwnji 
m*. mm. asft^^jpi^i 5%ffl&<omt}i 

?rja«ay^'-^m^lc(4, MMIfnyA-^ i o 
-*3Sffl86 9— JfeJWMtaw^-^ 1 0^«^W^-T 

[0048] mwmmw3 o«4, ws-^ 

hWMft (Wli-ifs iC0MT-{4, a^ftTtm^lcOl 5 

o%t;ffl^-ri.m*r^4itM«M-f yrt-f&jimj] 
pi<&&ffim&. wt>mzmtk3 0fr^wwmmtk 

[0049] ^rfc, «Wl6 93&»<?>ai^jS*t««Stt (ia 

t, runfi i g j t ^ a ) (4, i g 

t, r^*s*^p gJ fcv^a ) i4f&mtiMMm^pg 

PcO^rltT'^^o 

[0050] M±,<7Mm±, m^mtcmmmk.cF>%%i 

[00 5 1 ] 018SfflV^, XBF»9 OcOMJScttfl^ 
4 V'«^^m&fMBJt-4 . ilBffi 9 o hisses 



(7) 

1 1 

mm&wh h mm ( ®§ts« 9 o % ) mm. Lfz t # <n 
t fee mMtem*ipirc%mm6 9<?>wb$ 

* Sg*tWiW4 . BiT^ 9 0 j&TOS ixT 10 

9 mt> mti p i jpjfeawm* 3 ^ ? p c =t o 

mJjPesbLXffiA-t&ZblzZ;*). 3 0 

[0 0 5 3] 02 0 £MlvC. 3BBN»9 0j&*BIBfcS*Ufc 20 

«l %nmm±&®m (stsmj±»9 5%) uti:&*> 
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1 wx\ mmm? >^-?mjj Pet mmmmnft 
pgit <7)-&nrT$>z>¥mmmjiPs&mzM£ h . 

* m^m* piifimgrtz t . m^Hfsaifl^ 30^ 

[0 0 54] 02 lifflWt, 3BBNS9 Oi^itttSiUfe 

UKEE^HIft LT Lff A> < fco fc . «;WjiM3 0 
»^t^7t. M^JWlfnyA-? 1 OfiiSSWiaEI 

V A- P i fc H t «ij & *»6StA-t 4 i 

■stUMS*.*. ;^*£H. mmm^y^-^m-tsp 
cim^-L, ztiizm^nmnjiPgtfm^L. mmn 

[00 5 5 ] ±1501 7*^i2 1 tTlZTjkLtl. 

«o«jB«r t" £ & t tbx -mmt Lxm 1 iss us. c\<n 

[0056] 

mi: 



(8) ^2 00 1 -1 28390 



13 14 





Hi 7 


HI 8 


Hi 9 


02 0 


B2 1 


MB 






MWPflttffc 








70% 


70% 


G0% 


95% 


95% 


mm 


30% 


30% 


10% 


5% 


5% 




100% 


100% 


100% 


100% 


100% 




70% 


70% 


90% 


95% 


95% 


Pi 


30% 


30% 


10% 


5% 


5% 




100% 


100% 


100% 


100% 


100% 






0 


0 


0 


0 


a>ft" 

PC 


15ft OKA) 


15%<SfcA) 


15% (3EA) 


15% (St A) 


5% (SKA) 






85% 
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[0057] mk(ommmmj&m&*mi'A j rJ>* 

*ft0>«&ft.*. 02 2, H2 3iffll^T!fiWS. 
[00 58] E3fe^«flt^lM6^^x-r A^±St 

Pffi*fm^XxA«A^fl:J±^'9 5 

«J±£?Ml£-tL Ifi?'JI-7>'X5 0£^LTA7jmffi^ 
SSS-t»rSgmtff 7 0 ta£IStE« 10 0 %«mffi$r 

[00 59] J^fcBBftWtt!&*S6£"*-4 i: . H2 2 

■r «t 3 c *^m#7 oti±, m»3>-a"-? i o 

b?>x5 0^fiSft^7 0— JfeMUMIa^-^ 1 0 

cDM>v-7°*Bfm-&» mimm^y^-? 1 ot^ss 
2 o i±s^ft^o^m*j±o 5 xcoms. *m±L lt v ^ 

OTSHmSTOJ PLC7D 5 %Srf*^-TI» . 
[0060] WMWM 2 ootftfcms I i 



* Ji„ IfiM b5^50 <7)-^£f *1X\M>V— 7°£ffij£ 
[0061] ±3ffll!J)»ttf6i«rfcli, * 

30 ^jfpj^ffc 3oti M^ifflHR ^ w s- ? i o *$ i vmn 
h . ± 3 irsssafflroj plo i o o%tffl^ 

[0062] ast*IBIlI»<o«£E*— Sfcfil-pfcftfc:, 
M?W«nyys-^i o(±, tf^»«=T>-A-*ffl»|i| 

f££fr&-3 t^-So ^cD^M^JIffl^yA-^ 1 Oco 

40 it. i o wmm&Ti> t < imm 

[00 63] 02 3fcjir$\I:3fc, mjiffiTt L<{±J1 

«fMT^±-rs t , rnm&xwt-f 1 oa**) 
* i o -*w.&\ i7>-x5o ^fism# 7 o -+§mw& ? 



(9) 

1 5 

4. 

[0 0 64] jfxx.yi/y$.td<±Jfx?— t'yuiot 
2 4fcsH-i"5fc:. mmme 9t l z&mmxnjj%kmz 

[00 6 5] ZCOtzbb^ 02 StStJ: it, Mffl$s9 

?-t'yb 8Mlk&&tt& \£>iHmth%: biz 
i*eBBMWKBfcJ: 9%«S6 9#> 'J 

[0066] ifc, llM^JflUl^Pfg^fm^^A^ 20 

e^Ta, ®fcw&$S£ii*N ^s«6 9(4^«ns^« 
±i p gsif & *) ntftmsmn. Mm-h p si & ± tfMJMMt 

aw*— *W#Pc*>ttlfr$-&*Bffii&«& 0 , %*«6 9 

«£ DfS«S6 9 36* h U v7°-t&-*jffi&tfm.lzm< & 

I.. 

[0 0 6 7 ] 02 6 t,Z7jk-ti. diZ^ 9#> 'J •■/ 

Tthb.. mm 6 9 tclkB S ftT v ^* iBBNKkmtt 

l , mt>mm^mm t mmm e 9 igj<osesr» gotra 

WSFE- U 02 2t3«tuq32 3*M^TKBH 
tjSLfcfc|HI«<^l*fc:J: 9 . M^JIfflayA-^ 1 o 

:oo68]4)t, mmmm^mi&nmyx^^ 

[0069] 40 

imitfffimvx o t-t&mm: ifEfflst 

-r&ik£SWk^&, 

[0 0 7 0] *^nj{i, tfxzr.y=yy£tzl3.tf 

x^-h'y -cfBU £ ft. S -TtSB § ti h U 

mmtkm mm) %^.miz^mmcoB^mmm^m< 



9JSH2 00 1-1 283 90 
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£ i: $■ ee^k-rs . 
[007 1 ] § fefc, *fffiHii, *rx^y¥y±tii±*f 

mtmmmttmi&ttnyx^Mz&^x . &mwm? 

mmwsu y^-?te&vmhmmm.<nm 
mjkWMWL-th ; k t <t o , >j -y h# 

[0072] 

h?yxt >f yfcitMtcSftlSfutiawi b 5 yx 

hmmm^y^-? tmim¥\h ^yx^zmm^ixtz 
msftkxj&mx** hwm&M y^—9 kmmm 
mm y^-?kmmwm.4 y^-fcomizmmz 

mmm? y^~^mmmBtmm\snmm-( vx—t 
* w&t mmm yt * *uflflins& t hp ^mm s tt 
wxmffiiomimznmT&mmmmttWi&ttmyx 
fAfcu^t. mmmmmttmmtMyx'rj* t 

aj Ltz k % izmism^mmkmMummm^mim 
Myx^tvfflzmw-t&xj v<f-&&ircmttnM 

Myxf^Zffi&LLfz, 

[0073] ^mttit. ±MMWVMMi>'X"rMz3o\,->> 

fswt- h imEEMni*- h t maawflit- K k tc-tH 9 

^k Misit^ij«m*^isfftMm yxti k cvmzmm 
i-mmxj vi-commzmmzmftLtimz, mtm 
mmm? y^-^^mm^- vzvfimm^- vt^m 

[0074] *^uj{4, IMmwrnrnMi/X^rMzte^ 

i&ftmyx^AwAJin&cvmmkcoi&Tfo h \ mmi± 
i&rizk vmm-f&zoiizLti. 
[0075] *?tmi±. mt\mmk . mmjj^m^m 

Mkmmffibcomzm?timxmftcommzttm-t& 

i&mimmyx^AizmMzmT^timmnts&mbiS: 

fAtfet^, mmm.mmm^mimmyx'rM, 
(4. mm? a y^mznx^ftt^n b^yxb.m 



( 

1 7 

ay^-? t . mtmrn b ? yMzmmztitiixiifaiz 
rn^mx^ zmmw-t w<w t , tmmmm^ 
^-^tmseflw-f y^-f^mizmmzntzn 

&ffl£-xmizmm~t&mimwi'X'rM, z mixmwm 

[0076] ^tefrWMMisX-f-Mzis^ 

x. iuis«ji3fiw^xT-A^\ mm?mm<7M^fmtii 
mm txmmmtafim.&m^mttz t & zmmfetn 

[0077] *mm&. ±iB*ffm«i®^xxA(ci3v^ 
mimibcvjtmizimzmmmi. «iiaiM§i 

<r> \ 5%J3±b Lfc. 

[0078] *»3§tt. ilEfcffm^iSv'X-rAtiiV^ 

mmmmm^y^-fcv&ML*. mmn^co^ 

[0079] *«^BI±, JJBUHWWBS'^T'Afcii^ 
T. WliiMMtaw'W fi^ft^fOaiffl 

[0080] i$ep9H±. iimwrnrnMy^f-Mz^^ 
x, mmmmm^y^-fcommz. wmnmnw 

[0081] *ftm&. ±im»VMMy^r-Mz&^ 

x, msmmmtMyrt-fomm** >j>%<bi>-mm 
k-r&o 

[0082] *^9ja. ±iEftEffSSi!S^XxA(3fcV^ 

4fcj£4as:#ac*J2Uis «iHfaamw«t*<04 o%m 

[oo83] *&ffl±* ±Mmwmmmy^^izt3\^ 
x. mmmjismMikn^frSr-mmz , &%<bt> 
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£ "Cm&t h b#PbT ) x mils* iSMBf yx x A figjg 

[0084] ilSilffMiS^xA^^v^ 
X „ Affix >f y*<z>iI^i!ft£lftfflLjfc»£. MfEx 

m&mmm? y^- ? tfita-x-t** *sw) smm^m 

[0085] 

[0086] zefflwi^ mmm^y^~9 i o«w 

mfo^mmzmi &m^xwtmt&. zettrntzfrfrz 
mknmm^mimmy^Mi. ai3^t^. 
20 tMneot srnnm i o coia t mM?M«7f ^w® 

[0087] 11 &frt£ o (C, *MtC*»*»4*H« 
30 0k, RKIUfffc** 6 0 t . ffi 

Mtamis^ >r y\,z-<kmmmmizmwtzftimm v => 
y^5 0b. mB&m b?yxcr,^<mm<,zmm%iijx 

;frft£*ft3KJreS ■SM^iJWMirj 1 o k , flulE 

ift3ot, maE*iaiiiRo«E&«!tfjLieaEttiiaiiiR 

40 lEJB&mft E D C £ {B^£itS£*iam»SE8l{Blfil» 
(vsdc) 3 5k. mrlEMffflil^^N'-^oai** 

c* aja-r 4M#raiHi3 ^-^ m^j«awiaiiHi» (c t 

C)63k Jt#«M£*&tB Lft#^M^tBffi I L^tHTJ 

•t^%mmmm\mwk (ctd 65k 

vi^aj^-&A*«BE«taiiaB (pti ) 6 7k. m 

»®£# look. miwmtMM >rt-9*mw*hw. 
50 ?Mft-f v^-^MfflniK 2 o o t . xtim&commk 



( 

1 9 

m*^S±Mfe#?aj[IIS&8 5 k . mrf2A7JX-f >yj-m 
Wt^z X -3 T HiffSm^M k mrlEitM^JWil^lSte 

[0 0 88] M2*m^x. ^mmzm^h&mm=i 
>^-?mmm% i o ocr>ffif&cr>wmzmm-t&, 
[0089] mmmi >^-?®m®m iooii m 
m.*mmmnm%mimMMMm not. nwrnsm 
ia%%sMnm& 120k. mmm^ w^-^aj^ma 
mmtMrnmi 3 o k. mimm^y^-f&jimmm 

0S& 14 0k, PWMMfflHUSS 1 5 0k. ^t'J 

rm^tm^ 1 5 5 k . h h 9 a -rm& 1 6 0 
k . ikse/wemw^- 170k. x-nmsm 
wmmm i80k. A*SE*2$fiiS5Eti 191k. 
x^mmwmwfim 193k. bshi&sss 1 9 5 1 

[0090] w^frwmnmmmMm&mm 1 1 0 

mseauriiiK not is]«o«)5S;^* lt& 0 . 

[0091] ^at. ftiraEttmsEflt*iiif& 1 2 0 

J4. @l4feif>'il 5riiB5LfcfJtS«ftM 
^Elff^l 2 0^I«O«BSi^*LTfe0. iixkR«0« 

m^mMa««MM»nis& 1 2011 mmm 
[0092] mmw^>rs~?\£^wm\mmMsm 

13 011 fcaMfl^-KMWJMlay^-rPtffc&mStt 

sma a fifift # k tn^mmk turn 

[0093] w?-^m*«£B&^aani» 

14 0(1 Hl4fcJ:tfHl 5rifU^J«f3y 
^*-^aj^J«E*&%«3fllI» 1 4 0 k IWOfl»*L 

[0094] PWMfffl#P[I]S£ 1 5 0*5 X V* ^ U Tfl^f- 
3&£@S&1 5 5(1 01 4*3 itKEIl 5t*IJiBJLJtPW 

Mfflmmsit lsofci^-v'j rfi#^iii» 1 5 5 1 

[00 9 5] y— h K5>f :/HIg&l 6011 HI 4fc <fc 
tfH 1 5 T1IKH L fc rUMfc 16 0k R«<9 

[0096] w&/vsmm^~ vwm$s non t 
ffvamfltmsBft* ni» 1 2 o^6<a*sBw»t-KM 

wstmniK 1 8 0 fr^m-thmmm*=- Ymm 
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2 0 

u fWfayA-^ 1 0 zmmm*- h'-c-inffs 

[0097] A#*Effltt8WEI» 180(1 A7J«J± 
flWJffiVik, A7JmJ±ffl8ffil£?E^ 1 9 l^^OAA 

WEaewivi* k . AJimmmmm&fcm 193K 

^A7JS«^Pffl« 0 k . B$PM£5tt§ 

»4S3R. A*«j±**favi* («^trgjfro9 5%) . 

10 A£Hi8BaSP£a>0 (^Ri45 0Hz) , BSfiMlT** 

EEi3 x t/Atsmmzfr t> mMTmzmw&s x xm 

[0098] A7JX^ v f-8 0J4. ±3OT&8tffllIIJS8 

20 [0099] ±amH*ai0R8 5 14, AjimjEwMife 

»43tJ4«EtKai^ A^«EEt:J3Jft»i£Ti k<«4 

ffli^e- 1 7 0 lams*- 

t k fcfc. a^«j±*'jp^»hie^ 1 8 0 \ l zmmm j %it& 

[0100] mmm^y^-? 1 o^^L^tE 

km h 5 ^ 5 0 -^mmnm 7 0 =? >^ 
1 otom^RBnis&^ffMs^. wmnM7o*s&%Lti 
rnn ifflr* & z k tfi-c* h . -e^MP^^n^^m 

[0101] ±it«fc:a!»*tt3&*f^^* k , 02 2 *j 

L < Id^fflasafcWST-t* . iSEMfctfttfi HIJ» 8 5 

is«jeo9o%) t l < itxDmmkcDi&r (mm 4 

40 9 . 5Hz (5 0Hz5Et§) ) ^^m-T-Sk. A±lX-f •y^- 

[0102] A^l^-< ?flit7yt-A < 7 ^fl^-^g 
(tn:±aB!St»tHI3»8 5{4. mgK/WBWflft- 
S§5 1 7 0 fcMflft- K«#e#Sifctr$-* k k 

A^i«j±*(j»iig:iaiE# 1 8 0 \zmmft*$tivth . 

50 fc. A*X^f yf 8 0^^A*X>f 7f Utryt-A' 



( 

2 1 

-h A7JXW v f - 8 0 *»BHW-5 +#2rH#Rg $■ i: 

[0103] fflUFE- KflHMi**»tJfc«S/«ffiM 

are- i7oti mmmv i o oaa 

[0104] iHIWi#tg(tA*«BEM«i«JtlHl» 1 8 

i *j 4 ummm^-^mzmm^B w&xjjfflmk. tt 

$>Tftz. Jj}%E3&MBVi* (piJ^{i - 5gfSt09 5%) ti 
iVA*H*afae(Hlfi)0 (#l<iJf5 0Hz) iJitfBSRB 
fflT £ ffl V VC , A^«J±£»MEE V i* t5 4 

[0105] fcBMMPE— Ktfctt&MMUflla^^— 
^ft^m^M»im0if&i 3 0U»<0lifNis Hi 4fc 

[0106] vitmrnmrnzx o , ±mttmsam» 
8 5 zm^xAJjm&crimmm&Ti; l < (4sj±ikt(c 

4D±^llnW^£t£iiiL, A^^yf8 0^SlL 
[0107] *}fl||3W<-^ 1 014, A^*EEfe4 
Sit tfX'%&cox\ Wf±1&Ti> L < li«»3SffiTfcJ: 

, mmm=i i o— n^n h 9 >-x 5 0 —s 

[ 0 1 0 8 ] ±ie, $mw&3>rt-?Mmm 1 0 0 
?mm^m8&nm£W3$:m^xim~th» *&wtz 

fc^T(4, fiSS4»IBIIlI»«Effl!«Si8SI3fIll» 1 1 0 

k , m#ms««m^ffniff^ 120k, mmfflxy 
rt-?&ij9mttmmx®m not, mw^ >a 
-^m^sjBst^ititw 140k, p wMfuanua 1 

5 0k, $Mr U T<1^»£I3I& 155k, y— h K 9>f 
^Bff&l 6 0 {4, HI 5t^tfcllF»tH«c^HWc*W 

[0109] AjjWZMWSmim 180(1 3ffl 2ffl 
33*1388 (30/20) 181k, A^MSMSIffili 
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£@££ 18 2k, jEfflEHfeaSIESIIlIK ( V D ) 183 

t , asK^^ttajEiK i84k, xt>msBmm^.m 

m 1 8 5 t , j$££g 1 8 6 d , 1 8 6 q k , A*«ffiM 
iWAVR (VI) 187k, iEfflitllll&ffiRSaiEl 
B(VD-i) 188k. 2ffl3ffl£Ift|I|ft ( 20/3 

0) i89bttLxm&ztL&.wsfs&frmm®&i 

8 4(4, cr— ^\°X7-f ;^(c±-5TflM£S*t**<, itt 
tft £ Tvn >f y 7 -f )V? t mSLffiz 4 -5 X flfJiS LX t> 

10 [0 1 10] 3ffl2ffl&ftl£lJift (30/20) 18 It 

(4, A^*mRffl^ftieviR, A^imjisffl^aifivi 

S, A*«J±Tffi^ffiffiViT^A*§n, 2fflSStC 
* A^1«J± « 4 AAWEE0 Ji&HI# k 1*3 . 

[oiii] TjjmmkmummmKi s 2(4, a* 

BtPJSffiTt, ^Kiii^A^sn, je§ftii#*sftfcB 

20 -it, %com±mmMTmzAxmmmmmo>otz%& 
4 3 %mm£&.mm co S 6j*hxtio4 vmmiEmm 

ft-f-s i no)*hxt^tU^S« 
[0112] jEfflaiRjmeitlllK 1 8 3(4, A*«JE 

sco*hxt^4V*PIES^I^-s i ncWhxt3&»6A* 
*J±& A^l/l«BSffik R-aUTCH— JSriftlfclinE^- 
-S»lS3SiEffl[l]SE)ltI^mfi (d-q«Hi) JffltL 

TTfflBtsBi t , imzsm^comfA t tx #mmr 

30 ^WJEqBJc^fi-f-k^Oo COA^mffidj&^I^OiS 

iSiil^^^^-r i k (4^^*HT'S> S . 
[0113] Ifi«frttm[I]S£ 184m^, A*« 

T, BSSBR**»ai-rS. A^«ffid^^^^^°X7 
40 [0114] A3j*EEa*«0&£EB 1 8 5 (4, AXM 

ee d fist^-it^i-^ , A^mj±s«ffl v i* tj 4 ummmr 

(4, ^<Ofc#fc*J»tSA*«ffidjSiMliS«#t«*§ 
^Of*(4B#PfiffiTf^*JpffiVi* fc 4 3 =5rll# 
Vi*h (JJJ.T, rA^BEd^SSflfl^-j t^d) 

[0 1 15]iM18 6d(4 A^«J±aH«%*HI 
Bl 8 5^^tH^$^AASJEd^@fIfflft^Vi*h 
50 ^jEBMEjfiimillll 1 8 33&»6m*S*tfcA*«BE 



2 3 

mxmi 8 6qii A*mj±ssffl^ni8&i s 5 

*^m±l§tL^^'afi^feiE[IIte®S^[lI^l 8 3*> 

^«nft-^&m^-ri. 0 A^mj±q^M«nfi 

#*>SBW4. A^mffiqfiic^I^-^ftffiSKHff^^iO 

[0 1 16] M£t4\ P IMfPH]K/&^ffiB!c$tLSA^ 
«EBW«[1B& (AVR (VI ) ) 18711 A*«ffid 

itZ'Zm^mmm^yrs-? i oa^m^-r^ d^ 
( jtf. «Bwt - \°mmmzi yj s- ^ d 

#fcv^3) ^tfJ*^§. AMI ^«H$r-lf 

[01 17] «J±$iJ«^- F#^iJliM3 y^"-^ d j&fr 
«1 B««fi#, BJIfW^ - FM^Jfflifit ^ >v 9 q 

^m^afiffifi^. »*s»fi^c o s co*hxt& 

itWSlE&i&ft-^s i na)»hxt^iEffiig[lIte«I^ 
1 8 8 (C ATI LX. d — q ffiflffl^ 2 fflSSTC 

3 ts^miass 1 8 9 t- 3 mmmmnz^m l , mm 
1 o^'tb^-r^&A^mjifeiv'Ji^ifc^ 

- vmmm ^y^-^Ri a > is «t 
VTfflm^ft^- (jar. mmmm^-rmiwm^y^ 

[0118] ^at/ftEEWW*- F«Hf» 170!1± 

SEPBfcttabiHiK8 5^^co©jfp^- vvrnts-wzm^ 
x. nmm*- \tmsm&i±&M9mmmmmxM 
mi 2 ofr^mtizmviL. w±mwi=- vmtfimz 
\i7j3wsa9mxm»i8 ofr^&jjzmRLx. 
mmm? y^- 9 ^wmmmmk 1 3 0 

[0119] mmm^y^-^ta^mmMmmMmm 

13 0J»»ffli HI 5<^)*&fcR«T*4. 
[0120] ±StBM)t«ajlB»8 5(4, #fflOA*«J± 

%) h L<fckUjJSaHStf>ffiT («i.lf 4 9. 5Hz ( 5 
0Hz?£fg) ) S:«l*ntASX-{.yf80(;A*X^ 

[0121] A^3X-f ■y^WJfefl^&Stt^A^X-f >y 

f8oii pbscu fleitwafeLfcifctttasLTA* 
[0122] A*^>f «yf-iiaferyif-A V ^m#tg 
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Ajjwmwmmmm 1 s o {zmm^^-th . 

[0 123]^, A7JX-< 7f*»<9A*A-f y^MSk 

Ty*r-^v?\m*&-hh. zmmzmix, mm 

[0124] KW#e#*®tfc«8tt/*fflW 
»*-Ffl»»l 7 011 MMilnyA'-^ i oojl 

io Hsmsffiwm*- Ka^wEEwar*- F-Nw^t 

[0 1 2 5 ] 04~H6&fflWt, ieoifflfSR:- FW# 

k . A^mmmmfimmmKcr) 9 5%x-fo&z\k 

20 X*«Efc*»§-eai?affiffc:li l o o %coSJE£Hi: 

[0126] ±ffiWfcfflB£mk&mi-t& t . mmm 

[0127] figft?fc7)mSSE{4. IfeWUMIa 1 

0 tffiaaWtea 0 M?U«HHn y> W10 -15! 15y 
30 X 5 0 — SSft ?t 7 o — m*MW 3^W10 to 

-y°£Bf$itZ> . It^JMf >f 2 0<7)tf}7JitejiL I 

i{4, m.mh^yx5 ocoLZixmsiZjYLxm^— 

[0128] «*Ht)^«#c3 0<4. ®Jlf3yA'-^ 

1 otJit/itMIB*^ y^'-^ 2 O^HjjPes^ftt^L 

10 0%Kffllt§ s «7Jl?SS«#:3 0« 

o/ifttM?(Jffl«ayys-^MW0^l 0 0 wtftf^t «fc 

40 <ommfm?y^-? 1 o«4, «ii^-f y^^mti^m 

Vfct&WWFZ'M&o k~th<, z.<ni&b§mHM3yrt— 

^ i o oft^mjEiifgT *> l < ttmaktmtii i^t 
=5: s . m^fc j: vrnji tfo^£4, fflmsttztz h t *) §m 

[0129] <±SHJfcttifJ0»8 5teJ: 0«i(f A* 
9 0 % * T'-teT Ufc i i; ^ ttffl LT A7JX-f -y ^~ 
8 0*ltRL,Jt:i:S>H5fc*^-J:5fc, Wifcf, AjJ 
«JEE3&«H^W<03effi«£E« 9 0 % 4 T'ffiT Lfc i * 
50 ±S£BSJfctfttBE«&8 5 fc . A*X >f -y ^-gUk 



( 

2 5 

«J±c7)9 0%fiO* itifeS. 
[0130] EMffiflM yA'-^ 2014, A^«J±^'S 

^ft#osts«£E<^ 9 o %x-$> h cot. wmnfficosm 

0%colJ±£!feZ£-ti-.g). 

[0131] s^flffif<?)«SEj±. i 

x 5 0 ^a^ft^ 7 0 ^M^ijfflfl^ yA-? 1 0 

1 i a. mw h ? yx 5 0 co^^^^- tffl 

[0132] MWUMtaW*-* 1 Ott, fi^ftffijtfS 

^'-^ 2 oiifiSft^jg^mffico 1 0%O«J±^?liit 

[0133] ttAJfflRffifr3 Oli, MMffi«n>vs-^ 
1 OiiilfiiaBlMt-f y;<-?2 0<Dnt)Pes$:mifcL 

r^t. t~mmnmzm&-?&wjico 1 o 

1203$ t Lxmmi,zi&T~tz> tfi. mmm? y> * 1 

v\ -t^a, mmmmmmz ± 9 , a^«±{j«<o 

[0 134] <A*«£E*qBWS, Witf 9 5%£M#I 

[0135] ^o=fc 5 fc, *fffiHfclQt<0JKBfcJ:*i 
y > s- ^ 2 0 SlMWft ^'SfJS^iiT ^4 H!i± , M 
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[0137] ZcomWmnMi^X'rMt. f&7liZ7FTt£ 
# * - b* y^'^x yyyt;j;-5t ^b#mSk § ti 

mmmmtmts^e ocDmzmmmm^^r-^9 s 
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PROBLEM TO BE SOLVED: To supply the power to an 
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supply system for feeding the power to a load from 
the power system. 

SOLUTION: In an uninterruptible power supply 
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system, comprising a serial- parallel compensation 
type momentary drop preventing system consisting 
including a parallel transformer 40 inserted in 
parallel to the power supply line, serial 
transformer 5 0 connected in series, parallel 
compensation converter 10 for bothway power 
conversion, serial compensation converter 2 0 for 
bothway power conversion, power-storing medium 30, 
parallel compensation converter control circuit 
100 for controlling the parallel compensation 
converter and serial compensation inverter control 
circuit 200, power system 60 and important load 
70, switch 80 is provided between such a momentary 
drop preventing system and a power system 60, in 
order to shield there elements when an opening 
fault of the power system side is detected. 
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CLAIM + DETAILED DESCRIPTION 
[Claim(s)] 

[Claim 1] An electric power system and the load for which electric power is supplied from this electric 
power system and which does not permit the instant voltage fall (henceforth a brownout) of an electric 
power system, The converter connected to the in- series transformer connected with the parallel transformer 
or parallel reactor inserted in parallel with the power supply line prepared between said electric power 
system and said load in series at the power supply line, said parallel transformer, or the parallel reactor 
(hereafter) The inverter connected to said in-series transformer as calling it a parallel compensation 
converter The series parallel compensation method instant voltage fall measure system corresponding to [ 
consist of electric power storage media connected between (it is hereafter called an in-series compensation 
inverter), said parallel compensation converter, and said in-series compensation inverter, and ] the 
brownout of an electric power system, and a power failure (hereafter) a series parallel compensation 
method brownout measure system - saying - [ it has and ] between said series parallel compensation 
method brownout measure system and said electric power system The uninterruptible power source system 
which formed the input switch which intercepts between said electric power system and said series parallel 
compensation method brownout measure systems when the electrical overload or over-current of the open 
accident by the side of an electric power system or a parallel compensation converter is detected. 
[Claim 2] The uninterruptible power source system according to claim 1 which restricted the output current 
of the parallel compensation converter to the amount of -proof [ over-current ] of a parallel compensation 
converter, or under the amount of -proof [ electrical overload ] when the electrical overload or over-current 
of a parallel compensation converter was detected. 

[Claim 3] The uninterruptible power source system according to claim 1 or 2 by which load is connected in 
parallel to the series parallel compensation method brownout measure system. 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] The parallel transformer or parallel reactor which was connected in parallel with a 
power supply line as for this invention, The in-series transformer connected to the power supply line in 
series, and the parallel compensation converter connected to said parallel transformer or the parallel 
reactor, The electric power storage medium connected between the in-series compensation inverter 
connected to said in-series transformer, and said parallel compensation converter and said in-series 
compensation inverter, The parallel compensation converter control circuit which controls said parallel 
compensation converter, It is related with the uninterruptible power source system which consists of in- 
series compensation inverter control circuits which control said in-series compensation inverter, and 
constitutes the electric power supply system using the series parallel compensation method brownout 
measure system which supplied electric power to essential service from an electric power storage medium 
at the time of the voltage fall of a power supply line. 
[0002] 

[Description of the Prior Art] There is an electric power supply system using the uninterruptible power 
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source system indicated to Tokuganheil 1-310524 conventionally as an electric power supply system which 
supplies electric power to the load which does not permit the brownout of a power supply line by no cutting 
off the electric current. 

[0003] The composition of the electric power supply system using the conventional series parallel 
compensation method brownout measure system is explained using drawing 9 . The load (essential service) 
70 for which this electric power supply system does not permit a brownout, The electric power system 60 
which supplies electric power to this essential service, and the parallel transformer or the parallel reactor 40 
by which primary winding was connected in parallel to the power supply line which supplies electric power 
to said essential service from said electric power system, The in-series transformer 50 by which primary 
winding was connected in series to said power supply line, The parallel compensation converter 10 
connected to the secondary wind line or parallel reactor of said parallel transformer, The in-series 
compensation inverter 20 connected to the secondary wind line of said in-series transformer, The electric 
power storage medium 30 connected between said parallel compensation converter and said in-series 
compensation converter, The direct-current middle circuit voltage detector circuit (VSDC) 35 which detects 
the voltage of a direct-current middle circuit and outputs the direct-current middle circuit voltage detection 
value EDC, The parallel compensation converter output current detector circuit (CTC) 63 which detects the 
output current (input) of said parallel compensation converter, and outputs the parallel compensation 
converter output current value Ic, The load current detector circuit (CTL) 65 which detects load current and 
outputs the load current detection value IL, and the input voltage detector circuit (PTI) 67 which detects the 
input voltage of a series parallel compensation method brownout measure system, and outputs the input 
voltage detection value Vi, The parallel compensation converter control circuit 100 which controls said 
parallel compensation converter, The in-series compensation inverter control circuit 200 which controls 
said in-series compensation inverter, It has the upper opening detector circuit 85 which detects a frequency 
fall or voltage fall of input voltage, and outputs an input switch opening signal, and the input switch 80 
which intercepts connection between said electric power system and said series parallel compensation 
method brownout measure system with said input switch opening signal, and is constituted. 
[0004] As a measure to the brownout or power failure generated for an electric power system in such an 
electric power supply system The parallel compensation converter 10 is connected to the feeder (power 
supply line) of the essential service 70 which are a power failure and a candidate for brownout 
compensation in parallel through a parallel transformer or the parallel reactor 40. The in-series 
compensation inverter 20 is connected in series through the in-series transformer 50, the electric power 
storage medium 30 is connected to the direct-current line between the parallel compensation converter 10 
and the in-series compensation inverter 20 (direct-current middle circuit), and the series parallel 
compensation method brownout measure system is constituted. 

[0005] This system has compensated the rated voltage of the essential service 70 for the voltage impressed 
to the essential service 70 by applying the output voltage of the in-series compensation inverter 20 to the 
voltage of a power supply line directly as compensation voltage through the in-series transformer 50. That 
is, when the voltage of a power supply line runs short from rated voltage regularly, and when an instant 
voltage fall occurs, rated voltage is maintained by generating the insufficiency of **** with the in-series 
compensation inverter 20, and superimposing the voltage on the voltage of a power supply line through the 
in-series transformer 50. 

[0006] In such a system if an open accident occurs in the upper streams, such as a perfect power failure of a 
system, disconnection of an electric power system, and opening of an upper breaker A frequency fall or 
voltage fall of input voltage detects an upper opening accident using the upper opening detector circuit 85. 
After opening the input switch 80 wide, the voltage which changed the control mode of the parallel 
compensation converter 10 from current control mode to voltage control mode, and was stabilized from the 
parallel compensation converter 10 is made to establish. The electric power stabilized to the essential 
service 70 is supplied by making the current closed circuit of the parallel compensation converter 10 -> in- 
series transformer 50 -> essential service 70 -> parallel compensation converter 10 form. 
[0007] In this system, the energy of the part which run short with a power supply line is supplied from the 
electric power storage medium 30. That is, when the voltage of a power supply line is lower than rated 
voltage, electric power can be supplied from the electric power storage medium 30 through the in-series 
transformer 50 and the in-series compensation inverter 20, and the rated voltage of the essential service 70 
can be maintained. 

[0008] Furthermore, [ the converter ] when the parallel compensation converter 10 occurs [ transfer of 
energy ] between power supply lines with voltage compensation operation of the in-series compensation 
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inverter 20, while performing supply or regeneration of the electric power It operates also as an active filter 
with which the invalid current, disequilibrium current (negative phase current), and harmonics current of 
the essential service 70 are compensated. 

[0009] Below, the control method of the parallel compensation converter 10 by a series parallel 
compensation method brownout measure system is explained using drawing 10 or subsequent ones. 
Drawing 10 is the figure showing the concrete composition of the parallel compensation converter control 
circuit 100 in drawing 9 . 

[0010] The parallel compensation converter control circuit 100 The direct-current middle circuit voltage 
compensation current arithmetic circuit 110, The load current compensation current arithmetic circuit 120 
and the parallel compensation converter output current control arithmetic circuit 1 30, The parallel 
compensation converter output voltage instruction arithmetic circuit 140 and the PWM control circuit 150, 
It has the carrier signal generation circuit 155, the gate drive circuit 160, the current / voltage control mode 
change machine 170, the input voltage control arithmetic circuit 180, the input voltage fiducial point setting 
machine 191, the input frequency fiducial point setting machine 193, and the time limit setting machine 
195, and is constituted. 

[001 1] [ the direct-current middle circuit voltage compensation current arithmetic circuit 110] The signal 
(henceforth a direct-current middle circuit voltage compensation active current signal) about the active 
current which should output direct-current middle circuit voltage from the parallel compensation converter 
10 required to make it regularity is calculated from direct-current middle circuit voltage desired value 
EDC* and the direct-current middle circuit voltage detection value EDC. 

[0012] The operation value in which the load current compensation current arithmetic circuit 120 extracted 
the invalid ingredient, harmonics ingredient, and negative phase ingredient of load current which flow into 
load from the load current detection value IL and the input voltage detection value Vi, [ signal / which was 
outputted from the direct-current middle circuit voltage compensation current arithmetic circuit 110/ 
direct-current middle circuit voltage compensation active current ] Current (henceforth a current control 
mode parallel compensation converter output current desired value signal) required to keep constant current 
required to offset the invalid ingredient, harmonics ingredient, and negative phase ingredient of load 
current which the parallel compensation converter 10 should output, and direct-current middle circuit 
voltage is calculated. 

[0013] [ the parallel compensation converter output current control arithmetic circuit 130 ] A changed part 
of parallel compensation converter output voltage required since both deviation becomes zero from a 
current control mode parallel compensation converter output current desired value signal or a voltage 
control mode parallel compensation converter output current desired value signal, and the parallel 
compensation converter output current detection value Ic (hereafter) a parallel compensation converter 
output voltage change part command signal — saying ~ it calculates. 

[0014] The parallel compensation converter output voltage instruction arithmetic circuit 140 calculates the 
output voltage command signal of the parallel compensation converter 10 from a parallel compensation 
converter output voltage change part command signal and the input voltage detection value Vi. 
[0015] The PWM control circuit 150 performs comparison with the output voltage command signal of the 
parallel compensation converter 10, and the carrier signal from the carrier signal generation circuit 155, and 
outputs the switching signal of the switching element bridge which constitutes the parallel compensation 
converter 10. 

[0016] The gate drive circuit 160 supplies drive power to a switching element bridge based on this 
switching signal. 

[0017] [ current / voltage control mode change machine 170 ] Either of the voltage control mode parallel 
compensation converter output current desired value signals later mentioned from the current control mode 
parallel compensation converter output current desired value signal or the input voltage control arithmetic 
circuit 180 from the load current compensation current arithmetic circuit 120 from the upper opening 
detector circuit 85 to a control mode selection signal It is based, and it chooses and it is chosen whether the 
parallel compensation converter 10 is operated in current control mode, or it is made to operate in voltage 
control mode. 

[0018] The input voltage control arithmetic circuit 180 The input voltage detection value Vi and input 
voltage fiducial point Vi* from the input voltage fiducial point setting machine 191, The time limit value T 
from the time limit setting machine 195 is inputted as input frequency fiducial point omegaO from the input 
frequency fiducial point setting machine 193. The input voltage detection value Vi in the moment of 
receiving the starting signal from the upper opening detector circuit 85, and its frequency, Input voltage 
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fiducial point Vi* (for example, 95% of rating), input frequency fiducial point omegaO (for example, 
50Hz), The current (henceforth a voltage control mode parallel compensation converter output current 
desired value) which the parallel compensation converter 10 which needs input voltage since it becomes 
reference voltage and standard frequency from the input voltage in the moment of receiving a starting 
signal, and input frequency, after the time limit value T should output from the time limit value T is 
calculated. 

[0019] It detects having opened wide certainly and outputs an input switch opening answerback signal 
while opening, if the input switch opening signal from the upper opening detector circuit 85 is received the 
input switch 80. 

[0020] The upper opening detector circuit 85 outputs an input switch opening signal to the input switch 80, 
when the frequency or voltage of input voltage is supervised and a frequency fall or a voltage fall is 
detected to input voltage. Furthermore, it outputs a starting signal to the input voltage control arithmetic 
circuit 1 80 while outputting a control mode change signal to current / voltage control mode change 
machine 170, when the upper opening detector circuit 85 is received [ the input switch opening answerback 
signal from the input switch 80 ]. 

[0021] By making the voltage stabilized from the parallel compensation converter 10 establish, the current 
closed circuit of the parallel compensation converter 10 -> in-series transformer 50 -> essential service 70 - 
> parallel compensation converter 10 is formed, and the electric power stabilized to the essential service 70 
can be supplied. 

[0022] After a frequency fall or voltage fall of input voltage detecting an upper opening accident using the 
upper opening detector circuit 85 and opening the input switch 80 wide by the above control action, the 
control mode of the parallel compensation converter 10 is changed from current control mode to voltage 
control mode. Since the parallel compensation converter 10 outputs the current so that it may become a 
fiducial point after the time limit about input voltage and frequency, and input voltage and frequency can 
be controlled to a fiducial point as a result The voltage stabilized from the parallel compensation converter 
10 before the self-defense function of the parallel compensation converter due to a voltage fall or a 
frequency fall worked can be made to establish. The electric power stabilized to the essential service 70 can 
be supplied by making the current closed circuit of the parallel compensation converter 10 -> in-series 
transformer 50 -> essential service 70 -> parallel compensation converter 10 form. 
[0023] The current in case of the upper opening accident in the series parallel compensation method 
brownout measure system of the conventional technology and the flow of electric power are explained 
using drawing; 1 1 - drawing 13 . 

[0024] <At the time of the occurrence of an upper accident> [ voltage ] before the occurrence of an upper 
opening accident supposing the voltage of an electric power system is 95% of the rated voltage of the 
essential service 70, for example Since the input voltage is 95% of the rated voltage of the essential service 
70, the in-series compensation inverter 20 generates 5% of voltage of the rated voltage of the essential 
service 70, is made to superimpose on input voltage through the in-series transformer 50, and is making the 
essential service 70 establish 100% of voltage. 

[0025] If an open accident occurs in the upper stream side as shown in drawing 1 1 , the parallel 
compensation converter 10 will establish 95% of voltage of the rated voltage of the essential service 70, 
and will supply 95% of the electric power supplied to the essential service 70. The in-series compensation 
inverter 20 establishes 5% of voltage of the rated voltage of the essential service 70, and supplies 5% of the 
electric power supplied to the essential service 70. 

[0026] The parallel compensation converter 10 becomes a source of supply, and the current of the essential 
service 70 forms the closed loop of the parallel compensation converter 10 -> in-series transformer 50 -> 
essential service 70 -> parallel compensation converter 10. The output current Ii of the in-series 
compensation inverter 20 constitutes a closed loop through the secondary wind line of the in-series 
transformer 50. 

[0027] The electric power storage medium 30 supplies electric power Pes to the parallel compensation 
converter 10 and the in-series compensation inverter 20. This is equivalent to 100% of the electric power 
exactly supplied to the essential service 70. 

[0028] Therefore, the voltage of the electric power storage medium 30 falls rapidly. In order to keep the 
voltage of a direct-current middle circuit constant, the parallel compensation converter 10 tries to perform 
operation which absorbs electric power from a power supply line by operation of the parallel compensation 
converter control circuit 100. For this reason, the output voltage of the parallel compensation converter 10 
comes to be in a fall or frequency. 
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[0029] Since it is seldom related to frequency, the flow of current and electric power disregards and 
explains the following explanation about frequency. 

[0030] When [ <when it detects that input voltage declined to 90% by the upper opening detector circuit 85 
and the input switch 80 is opened wide> ] as shown in drawing 12 For example, if the upper opening 
detector circuit 85 detects that input voltage declined to 90% of the rated voltage of the essential service 70, 
an input switch opening signal will be outputted and the input switch 80 will be opened wide. Before the 
parallel compensation converter 10 stops by the self-defense function due to a voltage fall, it is changed 
from current control mode to voltage control mode by the above-mentioned control mode change operation. 
Since this time is carried out in an instant and performed, input voltage is still 90% of the rated voltage of 
the essential service 70. 

[0031] Since the input voltage is 90% of the rated voltage of the essential service 70, the in-series 
compensation inverter 20 generates 10% of voltage of the rated voltage of the essential service 70, is made 
to superimpose on input voltage through the in-series transformer 50, and makes the essential service 70 
establish 100% of voltage of rated voltage. 

[0032] The parallel compensation converter 10 becomes a source of supply, and the current of the essential 
service 70 forms the closed loop of the parallel compensation converter 10 -> in-series transformer 50 -> 
essential service 70 -> parallel compensation converter 10. Moreover, the output current Ii of the in-series 
compensation inverter 20 constitutes the closed loop through the secondary wind line of the in-series 
transformer 50. 

[0033] Since the parallel compensation converter 10 has established 90% of voltage of essential service 
rated voltage, it supplies 90% of the electric power supplied to the essential service 70. Moreover, since the 
in-series compensation inverter 20 has established 10% of voltage of the rated voltage of the essential 
service 70, it supplies 10% of the electric power supplied to the essential service 70. 
[0034] The electric power storage medium 30 supplies the electric power Pes of the parallel compensation 
converter 10 and the in-series compensation inverter 20. This is equivalent to 100% of the electric power 
exactly supplied to the essential service 70. Therefore, although the voltage of the electric power storage 
medium 30 still falls rapidly, since the parallel compensation converter 10 is changed to voltage control 
mode, there is no possibility that there may not be a fall of the input voltage beyond this or a fall of 
frequency, and the parallel compensation converter 10 may stop by a self-defense function. 
[0035] Then, input voltage rises gradually with the time limit T to 95% of the standard by the above- 
mentioned control action. 

[0036] <When the parallel compensation converter 10 is controlled for input voltage by the fiducial point, 
for example, 95%,> as it is shown in drawing 1 3 , the current at this time and the flow of electric power are 
the same as the <occurrence time of an upper accident> of being shown in drawing 11 except for the input 
switch 80 having opened wide. 

[0037] Thus, even if it is the case where an open accident occurs in the upper stream according to the form 
of the operation to this invention While the electric power which drives the parallel compensation converter 
10 and the in-series compensation inverter 20 to the electric power storage medium 30 is stored, stopping 
of the parallel compensation converter 10 by a self-defense function is lost, and it can maintain the electric 
power supply to the essential service 70. 

[0038] [ the circuit composition using the conventional series parallel compensation method brownout 
measure system ] When an open accident occurs in the upper streams, such as a power failure in which a 
system is perfect when load is connected in parallel with a series parallel compensation method brownout 
measure system, disconnection of an electric power system, and opening of the upper stream side breaker, 
there is a problem which has trouble in operation of essential service, and there is fear of breakage of load. 
That is, current when an open accident occurs, and the flow of electric power are explained to the upper 
stream side using drawing 14 and drawing 15 by the case where load is connected in parallel with a series 
parallel compensation method brownout measure system. 

[0039] Supposing the voltage of an electric power system is 95% of the rated voltage of the essential 
service 70 before an open accident occurs upstream of a series parallel compensation method brownout 
measure system Since the input voltage of a series parallel compensation method brownout measure system 
is 95%, made the in-series compensation inverter 20 generate 5% of voltage of the rated voltage of the 
essential service 70, it was made to superimpose on input voltage through the in-series transformer 50, and 
100% of voltage of rated voltage has been established to the essential service 70. It is assumed that load 75 
is connected to the electric power system 60 in parallel. 

[0040] When an open accident occurs in the upper stream, as shown in drawing 14 , [ the essential service 
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70 and load 75 ] The parallel compensation converter 10 becomes the source of supply of current, and 
forms the closed loop of the parallel compensation converter 10 -> in-series transformer 50 -> essential 
service 70 -> parallel compensation converter 10, and the closed loop of the parallel compensation 
converter 10 -> load 75 -> parallel compensation converter 10. Since the parallel compensation converter 
10 has established 95% of voltage of the rated voltage of the essential service 70, it supplies 95% and the 
negative charge power PL of the essential service electric power PiL. Since the in-series compensation 
inverter 20 has established 5% of voltage of the rated voltage of the essential service 70, it supplies 5% of 
the essential service electric power PiL. 

[0041] The output current Ii of the in-series compensation inverter 20 constitutes the closed loop through 
the secondary wind line of the in-series transformer 50. 

[0042] Thus, at the time of the occurrence of an upper opening accident, the electric power storage medium 
30 supplies the electric power storage medium electric power Pes to the parallel compensation converter 10 
and the in-series compensation inverter 20. This is equivalent to the sum total of the essential service 
electric power PiL and the negative charge power PL exactly. 

[0043] Generally the negative charge power PL is quite larger than the essential service electric power PiL. 
Although the source of supply of the negative charge power PL is the parallel compensation converter 10 
therefore, parallel compensation converter output current becomes quite larger than the amperage rating of 
the essential service 70. Usually, the parallel compensation converter 10 is equipped with the self-defense 
function to suspend an operation automatically in the case of an electrical overload or an over-current. 
[0044] As shown in drawing 15 , generating of an electrical overload or an over-current will stop the 
parallel compensation converter 10 by the self-defense function. If the parallel compensation converter 10 
stops, the in-series compensation inverter 20 will generate about 100% of voltage of the rated voltage of the 
essential service 70 in order to make the essential service 70 establish rated voltage. 
[0045] The in-series compensation inverter 20, the essential service 70, and load 75 form the series circuit. 
Therefore, the voltage of the essential service 70 is the voltage which divided the voltage of the in-series 
compensation inverter 20 proportionally by the impedance of the essential service 70 and load 75. As for 
the voltage of the essential service 70, under rated voltage becomes also as voltage whose voltage of the in- 
series compensation inverter 20 is about 100% of the rated voltage of the essential service 70, and trouble 
arises in operation of the essential service 70. Moreover, as shown in drawing 15 , the voltage of load 75 
and current have a possibility of it having reversed with the usual direction and damaging load 75. 
[0046] 

[Problem to be solved by the invention] This invention aims at offering an uninterruptible power source 
system without a possibility of supplying stable electric power to the essential service 70 in view of the 
above-mentioned problem also at the time of upper opening mode generating when load 75 is connected in 
parallel with a series parallel compensation method brownout measure system, and damaging load 75. 
[0047] 

[Means for solving problem] The load for which electric power is supplied to this invention from an 
electric power system and this electric power system and which does not permit the instant voltage fall 
(henceforth a brownout) of an electric power system in order to solve the above-mentioned technical 
problem (essential service), Between said electric power system and said essential service The parallel 
transformer inserted in parallel with the prepared power supply line Or between the in-series compensation 
inverter connected to the parallel compensation converter connected to the in-series transformer connected 
with the parallel reactor in series at the power supply line, said parallel transformer, or the parallel reactor, 
and said in-series transformer, said parallel compensation converter, and said in-series compensation 
inverter Consist of connected electric power storage media, have the brownout of an electric power system, 
and a series parallel compensation method brownout measure system corresponding to a power failure, and 
between said series parallel compensation method brownout measure system and said electric power 
system When the electrical overload or over-current of the open accident by the side of an electric power 
system or a parallel compensation converter was detected, the switch which intercepts between said electric 
power system and said series parallel compensation method brownout measure systems was formed, and 
the uninterruptible power source system was constituted. 

[0048] In the above-mentioned uninterruptible power source system, this invention restricted the output 
current of the parallel compensation converter to the amount of -proof [ over-current ] of a parallel 
compensation converter, or under the amount of -proof [ electrical overload ], after detecting the electrical 
overload or over-current of the parallel compensation converter. 
[0049] 
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[Mode for carrying out the invention] The form of operation of the uninterruptible power source system 
concerning this invention is hereafter explained using a figure. 

[0050] This invention has solved the above-mentioned problem by current restrictions of the parallel 
compensation converter 10. The composition of this invention is explained using a figure. 
[0051] [ the series parallel compensation method brownout measure system concerning this invention ] 
While inputting a current limit signal into the upper opening detector circuit 85, it is made to output a 
current limit signal from the parallel compensation converter control circuit 100 in the conventional 
uninterruptible power source system shown in drawing 9 . When the over-current or electrical overload of 
the parallel compensation converter 10 is detected, while restricting parallel compensation converter output 
current in an instant, it has the feature at the point of having formed the input switch 80 which carries out 
interception operation of between the electric power system 60 and series parallel compensation method 
brownout measure systems. 

[0052] <Form of the 1st operation> drawing 1 is the block diagram showing the composition of the electric 
power supply system using the uninterruptible power source system concerning this invention. The 
composition of the electric power supply system using the conventional uninterruptible power source 
system which the composition explained by drawing_9 , Since it is the same except the point it was made to 
output a current limit signal from the parallel compensation converter control circuit 100, and the point that 
load 75 is connected to an uninterruptible power source system and parallel while inputting a current limit 
signal into the upper opening detector circuit 85, detailed explanation is omitted. 

[0053] The composition of the parallel compensation converter control circuit 100 used for this invention is 
explained using drawing^ . 

[0054] [ the composition of the parallel compensation converter control circuit 1 00 ] While having the limit 
circuit 156 between the PWM control circuit 150 and the gate drive circuit 160 The point of having the 
limit current setting machine 157, the point that the parallel compensation converter output current 
detection value Ic is inputted into the limit circuit 156, Except the point that a current limit signal is 
outputted from the limit circuit 156, since it is the same as that of the composition of the conventional 
parallel compensation converter control circuit 100 explained by drawing 10 , detailed explanation is 
omitted. 

[0055] The direct-current middle circuit voltage compensation current arithmetic circuit 110, the load 
current compensation current arithmetic circuit 120, the parallel compensation converter output current 
control arithmetic circuit 130, and the parallel compensation converter output voltage instruction arithmetic 
circuit 140, Since composition and work of the carrier signal generation circuit 155, the current / voltage 
control mode change machine 170, the input voltage control arithmetic circuit 180, and the input switch 80 
are the same as the conventional technology explained by drawing 10 , they omit detailed explanation. 
[0056] The PWM control circuit 150 performs comparison with the output voltage command signal of the 
parallel compensation converter 10, and the carrier signal from the carrier signal generation circuit 155, and 
outputs a switching signal to the limit circuit 156. 

[0057] The limit circuit 156 The switching signal from the PWM control circuit 150, While outputting a 
switching processing signal to the gate drive circuit 160 based on the control flow chart shown in drawing 3 
from the limit current preset value IcL from the limit current setting machine 157, and the parallel 
compensation converter output current detection value Ic A current limit signal is outputted to the upper 
opening detector circuit 85. 

[0058] The PWM control circuit 150 performs comparison with the output voltage command signal of the 
parallel compensation converter 10, and the carrier signal from the carrier signal generation circuit 155, and 
outputs a switching signal to the limit circuit 156. 

[0059] The limit circuit 156 The switching signal from the PWM control circuit 150, Based on the control 
flow chart shown in drawing 3 from the limit current preset value IcL from the limit current setting 
machine 157, and the parallel compensation converter output current detection value Ic, a switching 
processing signal is outputted to the gate drive circuit 160, and a current limit signal is outputted to the 
upper opening detector circuit 85. 

[0060] As shown in drawing 3 , the limit circuit 156 compares the limit current preset value IcL from the 
limit current setting machine 157 with the parallel compensation converter output current detection value Ic 
(SI). When the parallel compensation converter output current detection value Ic is under the limit current 
preset value IcL, a switching signal is outputted to (No) as it is as a switching processing signal (S4). [ Step 
S 1 ] when the parallel compensation converter output current detection value Ic is beyond the limit current 
preset value IcL (Yes) a current limit signal — outputting (S2) ~ only a certain fixed time turns off a 
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SUICHINGU processing signal (S3), outputs a switching signal as it is as a switching processing signal 
after that (S4), and repeats the same operation as return at a start. 

[0061] Moreover, it cannot be overemphasized that the values of the limit current preset value IcL are the 
amount of -proof [ electrical overload ] of a parallel compensation converter and under the amount of - 
proof [ over-current ]. The gate drive circuit 160 supplies drive power to a switching element bridge based 
on the switching processing signal from the limit circuit 156. 

[0062] [ the upper opening detector circuit 85 / detect / from the input voltage detection value Vi / the fall 
(for example, 90% of rated voltage) of input voltage or the fall (for example, 49.5Hz (50Hz rating)) of 
input frequency ] Or when a current limit signal is received, it is the same as that of the conventional 
technology except outputting an input switch opening signal to the input switch 80. 
[0063] The control method in the form of the 1st operation is explained below. 

[0064] If an open accident occurs in the upper stream side, the output current of the parallel compensation 
converter 10 will increase for the Reason explained by explanation of drawing 14 and drawin g 15 . When 
the parallel compensation converter output current detection value Ic becomes beyond the limit current 
preset value IcL (for example, 120% of the amperage rating of the essential service 70), a current limit 
signal is outputted to the upper opening detector circuit 85 from the limit circuit 156. The upper opening 
detector circuit 85 receives a current limit signal, and outputs an input switch opening signal to the input 
switch 80. 

[0065] It detects that opened wide the input switch 80 which received this input switch opening signal, and 
it separated the series parallel compensation method brownout measure system, and opened it wide 
certainly with load 75 and the electric power system 60, and an input switch opening answerback signal is 
outputted. 

[0066] Parallel compensation converter output current is restricted to below a limit current setting IcL 
grade more effectively than the function of the limit circuit 156 until the input switch 80 opens, and there is 
no possibility that the parallel compensation converter 10 may stop by the self-defense function. 
[0067] The upper opening detector circuit 85 which received the input switch opening answerback signal 
outputs a starting signal to the input voltage control arithmetic circuit 180 while outputting a control mode 
change signal to current / voltage control mode change machine 170. In addition, it replaces with outputting 
a control mode change signal and a starting signal, after receiving an input switch opening answerback 
signal from the input switch 80. After outputting an input switch opening signal, sufficient time for the 
input switch 80 to open may be taken, and a control mode change signal and a starting signal may be 
outputted after this time. 

[0068] The current / voltage control mode change machine 170 which received the control mode change 
signal change the control mode of the parallel compensation converter 10 from current control mode to 
voltage control mode in an instant. 

[0069] Receive a starting signal and [ the input voltage control arithmetic circuit 180 ] The input frequency 
in the moment of receiving the input voltage detection value Vi and starting signal in the moment of 
receiving a starting signal, And input voltage fiducial point Vi* (for example, 95% of rating) and input 
frequency fiducial point omegaO (for example, 50Hz) and the time limit value T are used. The voltage 
control mode parallel compensation converter output current desired value which the parallel compensation 
converter 10 required in order to set input voltage to reference voltage Vi* and standard frequency omegaO 
after the time limit should output is calculated. 

[0070] The current outputted from the parallel compensation converter 10 is controlled by operation after 
the parallel compensation converter output current control arithmetic circuit 130 by the voltage control 
mode parallel compensation converter output current desired value. 

[0071] By the above control action, when the open accident by the side of the upper stream occurs, the 
function of the limit circuit 156 restricts the parallel compensation converter 10 to under the amount of - 
proof [ electrical overload ], or under the amount of -proof [ over-current ], and operation continuation of 
the parallel compensation converter 10 is carried out. The stop by the electrical overload or over-current of 
the parallel compensation converter 10 is prevented. Furthermore, when the open accident by the side of 
the upper stream occurs, the input switch 80 is opened wide. Since the current of the parallel compensation 
converter 10 is outputted so that it may become a fiducial point after the time limit about input voltage and 
frequency, and input voltage and frequency can be controlled to a fiducial point as a result The electric 
power which formed the current closed circuit of the parallel compensation converter 10 -> in-series 
transformer 50 -> essential service 70 -> parallel compensation converter 10, and was stabilized to the 
essential service 70 can be supplied. 
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[0072] Moreover, the voltage of load 75 and the direction of current which were connected in parallel with 
a power supply system are the same as the usual direction, and can prevent breakage of load. 
[0073] The form of operation of the 2nd of <form of the 2nd operation> this invention is explained below. 
[0074] Since the electric power supply system composition using the uninterruptible power source system 
concerning the form of operation of the 2nd of this invention is the same as the composition of the electric 
power supply system of the form of the 1 st operation shown in drawing 1 , it omits detailed explanation. 
[0075] The composition of the parallel compensation converter control circuit 100 used for the form of this 
operation is explained using drawing 4 . 

[0076] [ the composition of the parallel compensation converter control circuit 100 ] Except having 
replaced the limit current setting machine 157 with the 1st limit current setting machine 158 and the 2nd 
limit current setting machine 159, since it is the same as that of the 1st composition of the parallel 
compensation converter control circuit 100 of the form of operation shown in drawing 2 , detailed 
explanation is omitted. 

[0077] The direct-current middle circuit voltage compensation current arithmetic circuit 110, the load 
current compensation current arithmetic circuit 120, the parallel compensation converter output current 
control arithmetic circuit 130, and the parallel compensation converter output voltage instruction arithmetic 
circuit 140, Since composition and work of the carrier signal generation circuit 155, the current / voltage 
control mode change machine 170, the input voltage control arithmetic circuit 180, and the input switch 80 
are the same as the conventional technology explained by drawingJO , they omit detailed explanation. 
[0078] The PWM control circuit 150 performs comparison with the output voltage command signal of the 
parallel compensation converter 10, and the carrier signal from the carrier signal generation circuit 155, and 
outputs a switching signal to the limit circuit 156. 

[0079] The limit circuit 156 The switching signal from the PWM control circuit 150, Limit current preset 
value IcLof ** lstl from the 1st limit current setting machine 158, Based on the control flow chart shown 
in drawing 5 , a switching processing signal is outputted to the gate drive circuit 160 from the 2nd limit 
current preset value IcL2 and parallel compensation converter output current detection value Ic from the 
2nd limit current setting machine 159. A current limit signal is outputted to the upper opening detector 
circuit 85. 

[0080] As shown in drawing 5 , the limit circuit 156 compares the 1st limit current preset value IcLl and 
parallel compensation converter output current detection value Ic from the 1 st limit current setting machine 
158 (SI 1). When the parallel compensation converter output current detection value Ic is the 1st less than 
one limit current preset value IcL, [ (No) ] A switching signal is outputted as it is as a switching processing 
signal (S15). When the parallel compensation converter output current detection values Ic are the 1st one or 
more limit current preset values IcL (Yes) a current limit signal — outputting (SI 2) — [ a switching 
processing signal / turn off and (SI 3) ] Then, the 2nd limit current preset value IcL2 and parallel 
compensation converter output current detection value Ic from the 2nd limit current setting machine 159 
are compared (S14). When the parallel compensation converter output current detection values Ic are the 
2nd two or more limit current preset values IcL (Yes), a switching signal is turned off succeedingly (SI 3). 
When the parallel compensation converter output current detection value Ic is the 2nd less than two limit 
current preset value IcL, (No) outputs a switching signal as it is as a switching processing signal (S15), and 
repeats the same operation as return at a start. 

[0081] Moreover, the limit current preset value IcLof ** lstl and 2nd values of limit current preset value 
IcL2 are under the amount of -proof [ electrical overload ] of a parallel compensation converter, or under 
the amount of -proof [ over-current ], and it cannot be overemphasized that limit current preset value IcLof 
** lstl is larger than limit current preset value IcLof ** 2nd2. 

[0082] The gate drive circuit 160 supplies drive power to a switching element bridge based on the 
switching processing signal from the limit circuit 156. 

[0083] [ the upper opening detector circuit 85 / detect / from the input voltage detection value Vi / the fall 
(for example, 90% of rated voltage) of input voltage or the fall (for example, 49.5Hz (50Hz rating)) of 
input frequency ] Or when a current limit signal is received, an input switch opening signal is outputted to 
the input switch 80. Except this, it is the same as that of the conventional technology. 
[0084] The control method in the form of the 2nd operation is explained below. 

[0085] For the Reason explained by explanation of drawing 14 and drawing 15 if an open accident occurs 
in the upper stream side The output current of the parallel compensation converter 10 increases, and when 
the parallel compensation converter output current detection value Ic becomes more than the 1st limit 
current preset value IcLl (for example, 120% of the amperage rating of the essential service 70), it outputs 
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a current limit signal to the upper opening detector circuit 85 from the limit circuit 156. 

[0086] The upper opening detector circuit 85 receives a current limit signal, and outputs an input switch 

opening signal to the input switch 80. 

[0087] The input switch 80 which received this input switch opening signal is opened, detects load 75 and 
the electric power system 60, and having dissociated and having opened certainly the series parallel 
compensation method brownout measure system wide, and outputs an input switch opening answerback 
signal. 

[0088] Parallel compensation converter output current is restricted to the 1st 1 or less-about limit current 
preset value IcL more effectively than the function of the limit circuit 156 until the input switch 80 opens, 
and there is no possibility that the parallel compensation converter 10 may stop by the self-defense 
function. 

[0089] The upper opening detector circuit 85 which received the input switch opening answerback signal 
outputs a starting signal to the input voltage control arithmetic circuit 180 while outputting a control mode 
change signal to current / voltage control mode change machine 170. In addition, it replaces with outputting 
a control mode change signal and a starting signal, after receiving an input switch opening answerback 
signal from the input switch 80. After outputting an input switch opening signal, sufficient time for the 
input switch 80 to open may be taken, and a control mode change signal and a starting signal may be 
outputted after this time. 

[0090] The current / voltage control mode change machine 170 which received the control mode change 
signal change the control mode of the parallel compensation converter 10 from current control mode to 
voltage control mode in an instant. 

[0091] Receive a starting signal and [ the input voltage control arithmetic circuit 180 ] The input frequency 
in the moment of receiving the input voltage detection value Vi and starting signal in the moment of 
receiving a starting signal, And input voltage fiducial point Vi* (for example, 95% of rating) and input 
frequency fiducial point omegaO (for example, 50Hz) and the time limit value T are used. The voltage 
control mode parallel compensation converter output current desired value which the parallel compensation 
converter 10 required in order to set input voltage to reference voltage Vi* and standard frequency omegaO 
after the time limit should output is calculated. 

[0092] The current outputted from the parallel compensation converter 10 is controlled by operation after 
the parallel compensation converter output current control arithmetic circuit 130 by the voltage control 
mode parallel compensation converter output current desired value. 

[0093] When the open accident by the side of the upper stream occurs by the above control action, the 
function of the limit circuit 156 restricts the output of the parallel compensation converter 10 to under the 
amount of -proof [ electrical overload ], or under the amount of -proof [ over-current ], and operation 
continuation of the parallel compensation converter is carried out. While preventing the stop by the 
electrical overload or over-current of the parallel compensation converter 10 Since the input switch 80 is 
opened wide, the current of the parallel compensation converter 10 is outputted so that it may become a 
fiducial point after the time limit about input voltage and frequency, and input voltage and frequency can 
be controlled to a fiducial point as a result The current closed circuit of the parallel compensation converter 
10 -> in-series transformer 50 -> essential service 70 -> parallel compensation converter 10 can be made to 
be able to form, and the electric power stabilized to the essential service 70 can be supplied. 
[0094] Moreover, the voltage of load and the direction of current are the same as the usual direction, and 
can prevent breakage of load. 

[0095] The current in case of the upper opening accident in the uninterruptible power source system of the 
form of the 1st operation and the form of the 2nd operation and the flow of electric power are explained 
using drawing 6 , drawing 7 , and drawing 8 . 

[0096] It is assumed that the load 75 which has essential service 10 times the capacity of 70 in parallel with 
a series parallel compensation method brownout measure system before the occurrence of the <time of the 
occurrence of upper accident> upper stream opening accident is connected. [ the in-series compensation 
inverter 20 ] since the input voltage is 95% of the rated voltage of the essential service 70 supposing the 
voltage of the electric power system 60 is 95% of the rated voltage of the essential service 70, for example 
Generate 5% of voltage of the rated voltage of the essential service 70, it is made to superimpose on input 
voltage through the in-series transformer 50, and the essential service 70 is made to establish 100% of 
voltage. 

[0097] As shown in drawing 6 , when an open accident occurs in the upper stream, [ the essential service 
70 and load 75 ] Hie parallel compensation converter 10 becomes the source of supply of current, and 
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forms the closed loop of the parallel compensation converter 10 -> in-series transformer 50 -> essential 
service 70 -> parallel compensation converter 10, and the closed loop of the parallel compensation 
converter 10 -> load 75 -> parallel compensation converter 10. For the Reason explained by drawing 14 
and drawing 15 although the parallel compensation converter 10 has a possibility of becoming an electrical 
overload or an over-current The output current Ic of the parallel compensation converter 10 [ with the 
function of the limit circuit 156 ] In the form of the 1st operation, a limit current preset value IcL (for 
example, 120% of amperage rating of essential service 70) grade, Since it is restricted to the 1st limit 
current preset value IcLl (for example, 120% of the amperage rating of the essential service 70) grade in 
the form of the 2nd operation The output current Ic of the parallel compensation converter 10 turns into 
about 120% of the amperage rating of the essential service 70, and the parallel compensation converter 10 
does not have a possibility of carrying out a trip by the electrical overload or an over-current. 
[0098] Since the output voltage of the parallel compensation converter 10 has established about 2% of 
voltage of the rated voltage of the essential service 70 in order to restrict the output current of the parallel 
compensation converter 10, it supplies about 2% of electric power of the essential service electric power 
PiL. Moreover, about (about 0.04% of the electric power of load 75) 0.4% of the electric power of the 
essential service 70 is supplied to load 75. 

[0099] Since the in-series compensation inverter 20 has established about 98% of voltage of the rated 
voltage of the essential service 70, it supplies about 98% of the essential service electric power PiL. The 
output current Ii of the in-series compensation inverter 20 constitutes a closed loop through the secondary 
wind line of the in-series transformer 50. 

[0100] The voltage and current of the essential service 70 are maintaining the rated value, and as for them, 
the rated apparent power of the essential service 70 is stabilized, and they are supplied. On the other hand, 
about 2% of rated voltage is established by load 75, the current of load 75 is about (about 2% of the current 
of load 75) 20% of the amperage rating of the essential service 70, and the electric power of load 75 is 
about (about 0.04% of the electric power of load 75) 0.4% of the electric power of the essential service 70. 
Moreover, the voltage and current of load 75 are the usual direction, and do not have a possibility of 
damaging load. 

[0101] The electric power storage medium 30 supplies electric power Pes to the parallel compensation 
converter 10 and the in-series compensation inverter 20. This is the sum total of the electric power exactly 
supplied to the essential service 70, and the electric power supplied to load 75, and is equivalent to about 
100.4% of the rated apparent power of the essential service 70. 

[0102] If a current limit signal is outputted from the limit circuit 156 and the upper detector circuit 85 
receives this signal as shown in drawing 7 <when the input switch 80 is opened wide>, an input switch 
opening signal will be outputted from the upper detector circuit 85, and the input switch 80 will be opened 
wide. The parallel compensation converter 10 is changed from current control mode to voltage control 
mode by control mode change operation like the conventional technology. Since this time is carried out in 
an instant and performed, input voltage is still about 2% of essential service rated voltage. 
[0103] Since the input voltage is about 2% of the rated voltage of the essential service 70, the in-series 
compensation inverter 20 generates about 98% of voltage of the rated voltage of the essential service 70, is 
made to superimpose on input voltage through the in-series transformer 50, and makes the essential service 
70 establish 100% of voltage of rated voltage. 

[0104] The parallel compensation converter 10 becomes a source of supply, and the current of the essential 
service 70 forms the closed loop of the parallel compensation converter 10 -> in-series transformer 50 -> 
essential service 70 -> parallel compensation converter 10. Since the current of this closed loop is 
intercepting supply of the current to load 75 with the input switch 80, it turns into 100% of the amperage 
rating of the essential service 70. Moreover, the output current Ii of the in-series compensation inverter 20 
constitutes the closed loop through the secondary wind line of the in-series transformer 50. 
[0105] Since the parallel compensation converter 10 has established about 2% of voltage of essential 
service rated voltage, it supplies about 2% of the electric power supplied to the essential service 70. 
Moreover, since the in-series compensation inverter 20 has established about 98% of voltage of essential 
service rated voltage, it supplies about 98% of the electric power supplied to the essential service 70. The 
voltage and current of the essential service 70 are maintaining the rated value, and as for them, the rated 
apparent power of the essential service 70 is stabilized, and they are supplied. On the other hand, since the 
input switch 80 is wide opened by load 75, an electric power supply is not performed. 
[0106] The electric power storage medium 30 supplies the electric power Pes of the parallel compensation 
converter 10 and the in-series compensation inverter 20. This is equivalent to 100% of the electric power 
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exactly supplied to the essential service 70. Therefore, although the voltage of the electric power storage 
medium 30 still falls rapidly, since the parallel compensation converter 10 is changed to voltage control 
mode, there is no possibility that there may not be a fall of input voltage or a fall of frequency, and the 
parallel compensation converter 10 may stop by a self-defense function. 

[0107] Then, as drawing 1 1 - drawing 13 explained, input voltage rises gradually with the time limit T to 
95% of the standard like the conventional technology. 

[0108] <when the parallel compensation converter 10 is controlled for input voltage by the fiducial point, 
for example, 95%,> as it is shown in drawing 8 The current at this time and the flow of electric power are 
the same as <the time of the parallel compensation converter 10 being controlled for input voltage by the 
fiducial point, for example, 95%,> at which it was shown in drawing 1 3 except for the load 75 which has 
essential service 10 times the capacity of 70 in parallel with a series parallel compensation method 
brownout measure system being connected. 

[0109] When [ thus, ] the open accident by the side of the upper stream occurs according to the form of 
operation of this invention By the function of the limit circuit 156 restricting to under the amount of -proof 
[ electrical overload ] of the parallel compensation converter 10, or under the amount of -proof [ over- 
current ], and carrying out operation continuation of the parallel compensation converter 10 While 
preventing the stop by the electrical overload or over-current of the parallel compensation converter 10 
Since the input switch 80 is opened wide, the current of the parallel compensation converter 10 is outputted 
so that it may become a fiducial point after the time limit about input voltage and frequency, and input 
voltage and frequency can be controlled to a fiducial point as a result The current closed circuit of the 
parallel compensation converter 10 -> in-series transformer 50 -> essential service 70 -> parallel 
compensation converter 10 can be made to be able to form, and the electric power stabilized to the essential 
service 70 can be supplied. 

[0110] Moreover, the voltage of load 75 and the direction of current are the same as the usual direction, and 

can prevent breakage of load 75. 

[0111] 

[Effect of the Invention] [ when load is connected in parallel with a series parallel compensation method 
brownout measure system ] Since the function of the limit circuit 156 restricts the output current of the 
parallel compensation converter 10 to under the amount of -proof [ electrical overload ], or under the 
amount of -proof [ over-current ] even if upstream open accidents (the perfect power failure of a system, 
disconnection of an electric power system, opening of an upper breaker, etc.) occur Operation continuation 
of the parallel compensation converter can be carried out, and the stop by the electrical overload or over- 
current of the parallel compensation converter 10 can be prevented. 

[0112] Furthermore, since the input switch 80 is opened wide, the current of the parallel compensation 
converter 10 is outputted so that it may become a fiducial point after the time limit about input voltage and 
frequency, and input voltage and frequency can be controlled to a fiducial point as a result The electric 
power stabilized to the essential service 70 can be supplied by making the current closed circuit of the 
parallel compensation converter 10 -> in-series transformer 50 -> essential service 70 -> parallel 
compensation converter 10 form. 

[0113] Moreover, the voltage of load 75 and the direction of current are the same as the usual direction, and 
can prevent breakage of load 75. 



[Translation done.] 
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